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ABSTRACT 


The Center for Space and Advanced Technology supported a planning 
exercise for the Microgravity Program management at the Marshall Space 
Flight Center. The effort focused on the status of microgravity work at 
MSFC and elsewhere with the objective of preparing a goal-oriented 
strategic planning document which could be used for 
informational/brochure purposes. 

The effort entailed numerous interactions and presentations with 
Field Center programmatic components and Headquarters personnel. 
Appropriate material was consolidated into a draft format for a MSFC 
Strategic Plan. 



Summary of csat Activit i e s a nd Events Re l a ted to the Completion of 
Pnntrnrt nas 8-38 6 69. MSFC Microrravitv .Stratggjg Pl a n 


The following is a brief summation of the highlights of the activities 
performed by the Center for Space and Advanced Technology (CSAT) 
personnel during the period of performance on Contract NAS 8-38669, MSFC 
Microgravity Strategic Plan, for the Spacelab Payloads Project Office(SPPO). 
Frequent meetings occurred between CSAT and MSFC personnel between 
July 1990, the Contract start date, and April 1991, the Contract completion 
date; therefore, these meetings are not singularly noted below. 


• Contract NAS 8-38669 initiated in July 1990 

- Initial effort was directed toward producing a Centerwide 
Strategic Plan for Microgravity under the direction of the 
SPPO. 

— Kickoff meeting held between CSAT and SPPO director, 
microgravity chief and COTR at MSFC, Where CSATs 
outline of proposed activities (Attachment 1) was presented 
and accepted. 


• Participated in bi-weekly and monthly coordination meetings 
established by SPPO with Program Development and Space Sciences 
Laboratory for purpose of understanding total MSFC program 
activities in microgravity. 

• Contract modification (Modification 1) prepared in August 1990 to 
provide additional effort requiring assessment of documentation 
relevant to information systems and data management needed to 
transition from Shuttle /Spacelab payloads to Space Station Freedom 
payloads. 

_ Prepared logical approach (viewgraph format) for 

presentation of OSSA requirements to SSF program office. 
(Attachment 2). 

• Initiated interviews at NASA Headquarters and at MSFC with 
cognizant Government personnel to insure compliance with the 
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OSSA Strategic Plan, the MS AD Strategic Plan and the MSFC Strategic 
Plan. 

• As part fulfillment of Modification 1, participated as a key member of 
the Code S/Code M Mode Team that assessed the SSF Data 
Management System. Provided critical inputs to the development of a 
white pater describing OSSA information systems requirements on 
the SSF. 

• At a meeting of 13 November 1990 between CSAT and Harry Craft, Dr. 
Tandberg Hanssen and all the principals from the MSFC side, received 
an action item to prepare a presentation performing a complete 
management assessment including manpower and funding at MSFC 
related to all Center microgravity programs, prior to proceeding with 
the Strategic Plan. Presentation scheduled for December 1990. 

— As a result, CSAT requested and received a no-cost 
extension of its Contract to March 31, 1991. 

• Presentation made on 19 December 1990 to Dr. Tandberg Hanssen, Dr. 
Fichtl, Dr. Snyder and Mr. Bass of SSL; Mr. Craft, Mr. Marmann, Mr. 
Stone, Mr. Jex, Mr. Chassay and Mr. Bean of SPPO; and Mr. Taylor of 
PD. (Attachment 3) 

- Subsequently, Mr. Craft requested assistance in providing 
data and analysis for a briefing to be made to Center 
management. A set of charts from which Mr. Craft could 
obtain supporting information for his presentation was 
prepared and delivered. (Attachment 4) 

• Participated in several meetings with the Acting Deputy Director of 
OSSA MSAD to discuss SSF restructuring and its effect on the 
microgravity science program in the area of information systems. 
Contract work under Mod 1 terminated as of March 31, 1991. 

• Draft of Strategic Plan prepared and presented to Mr. Craft and Mr. 
Stone during the week of 1 Mar 1991. (Attachment 5) Due to desire 
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for extensive coordination review by Mr. Craft, CSAT requested and 
received a second no-cost extension of the Contract to 30 April 1991. 

• Subsequent to extensive review, the final version of the proposed 
MSFC Microgravity Strategic Plan is hereby formally submitted as 
Attachment 6 completing all deliverables required by Contract NAS 8- 
38669, including the modification. 
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ATTACHMENT 1 


Draft of MSFC Micro gravity Strategic Pla nning Exercise 

Synopsis of OSSA Strategic Plan 

— Must adapt same or similar approaches to decisions 
— Establish a set of programmatic themes 
— Establish a set of decision rules 

— Establish a set of priorities for missions and programs 
within each theme 

— Demonstrate that the strategy can yield a viable 
program 

- Check the strategy for technology readiness and for 
consistency with resource constraints, such as 
budget, manpower, facilities, and and launch vehicle 
availability 

Synopsis of MSAD Strategic Plan 

„ MSFC Strategic Plan to "take off' where MSAD Plan ends 
— Consider existing constraints, both programmatic and 
funding 

Synopsis of current MSFC MSAD-funded activities 
— Flight Projects 
— Contracts 
— Ground program 
— Grants 

— Science program (SSL work) 

— Director's discretionaiy fund projects 
— Status of above tasks 

Strengths and weaknesses of current MSFC MSAD-funded 
activities 
— People 

— Technical capability 
— Scientific reputation 


— Management skill 
— Organization 

— Formal and informal 
— Internal to PPO 
— External interfaces within MSFC 
— Project Development 
— Procurement 
— S & E support 
— Director's Office 
— External interfaces within Agency 
— Headquarter’s offices 
— CodeS 
- Code SN 

— Other MSAD Centers 
— Communication channels 
— Facilities 

— Fabrication 
— Test 

— Ground Simulation 
— Flight carriers 

Building the Strategic Plan 
— Choose starting date 
— Select appropriate duration for Plan 
— Project desired budget levels based on stated "objective" 
analysis of what is probable in selected time frame 
— Based on strengths and weaknesses above, decide where 
PPO thinks it wants to be 

— Determine what is needed to get there and price out 
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— Review within PPO 

— Do desires, manpower and funding levels match? 
— Rework as necessary 
— Begin external review 

— Do PPO desires match Center projections and 
co mmi tments? Headquarters? 

— Do PPO desires impact other Centers’ objectives? 

• Begin process of advocacy for program 
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R. Golden 
Sept. 1990 
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• Define near-term (through 2000) set of OSSA visual requirements 
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Internal OSSA working group define visual requirements 
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MSFC MICROGRAVITY PROGRAM 
A HEADQUARTER'S PERSPECTIVE 
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MICROGRAVITY MANPOWER SUMMARY 



♦ INCLUDES UAH, STC AND SVERDRUP. EXCLUDES VISITING SCIENTISTS. 
*♦ MANPOWER NOT ALLOCATED FOR SBIR 
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MICROGRAVITY MATERIALS PROCESSING PROGRAM 
REFLECTIONS OF HISTORY/RESPONSIBILITIES WITHIN CENTER 

(CONTINUED) 
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CENTER DIRECTOR (LEE) AND HIS PREDECESSOR. SEEM TO VIEW PAYLOAD 
PROJECTS OFFICE AS THE MSFC FOCAL POINT FOR MICROGRAVITY 
PROGRAM PLANNING AND IMPLEMENTATION. 
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SUPPORTIVE EXPERIMENTAL AND THEORETICAL WORK. 
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MICROGRAVITY PROJECTS INPUT TO SPACE STATION 



FOUNTAIN CHASSAY 


PROGRAM SSFP WP#1 
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ESTABLISH PAYLOAD PROJECTS OFFICE AS CENTER'S 
FOCAL POINT FOR OSSA'S MICROGRAVITY FROGFAM 
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APPROPRIATELY COUPLE THE PLANNING OF SRT/ATD ACTIVITY TO FUTURE FLIGHT 
PROJECT GOALS, AND AT THE SAME TIME NOT STIFLE CREATIVITY OR INNOVATION 
IN SRT EFFORTS. 


MSFC MICROGRAVITY PROGRAM ELEMENT MANAGEMENT RESPONSIBILITIES 



SCIENCE AND ENGINEERING 















OSSA SEEMS TO BE MOVING TOWARD A SCIENCE COMMUNITY DRIVEN MICROGRAVITY 
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COMPLEX ANP DIVERSIFIED MICI&GHAVITY PROGRAM ACTIVITIES MAY 
BE WARRANT 1 ) AT THIS TIME. 
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attachments 


1*1 n^; rent " S ^ c Mic, *^ ri ^ty Proq, M reived from innovative 
thinking and planning done at rlS~L in tne late i960's. These 

early visions led directly to the estaol ishment ot the NAS® 

e :jt 10 3pJCe nSFC stxifiu 1 a ted^the 

creation o+ this Program and, ror ,r,Gr e cnan a decade, was 

vir ^ u<a ^ ^ the only naSa Center involved. 

Responsibility tor the program m wASA Headquarters changed 

Ni -rr’ neS ^ t - 1 "’ Evolved and Dec :.„.e tr.e modern 

N : br< h t Cr ° Qravit V t^'nqra,,,. Program focus in early /ears was 
strongly toward applications, speci fic^l iv aimed ,t 

^hose^hat^ UnXqUUl pr ° dUCtS or P^ducts superior to 

A- the ! Sfl n- Produced c- Lerrh in a Ig environment. 

str-nntr^ -, P qrc,m " aturad ’ tn * research component was 
strengthened and the program was broadened, eg r a include 

environment • J ' 

Early microqrsvity materials process, ng demon- tr ition 
experiments were accomplished on three *«pol lo'^sstons. 
buDaequently, more complex and significant fiignr facilities 
-nd experiments were flown on tha si- y ; aLl anu ,v- Tr 
To provide flight opportunities * 

ue tween the completion of the ASTF mission, and *-ha -• ,u.l - , •* , 

the t ten b f light h 5^AR S ' ProrJ05,£ ' d * nd auDseouently manlqig 1 V 

n + 1 qht isrAh rocket program. Although the sub-orbital 
f"* rocket "‘’"t. provxaw onl, a *«. “ c ™ 4 «t. 

^wiranMnt) th» pro*.-*, pro»ia«l nt oppo-tunte^ 

/. ° W POSt and enaoled the development and flight testing 

Sltn ;!T "^ogravity «t.ria is processing instruments 
With the availaoi 1 i cy of the Space Shuttle, there was a 
resurgence of orbital flights. 


harly flignt experiments indicated that 
processes in low gravity are often subt 
be overlooked. This led NASA to establ 
ground based program including research 
thorougnly characterizing specific proc 
gravity environment to guide the course 
gations in space. In 197 <S MSFC formed 
Space auience Laboratory dedicated to m 
That Division, the Microqravity Science 
Division, has evolved and matured as a i 
and is today one of the four Divisions 
Science Laooratory . 


: effects governing 
lie and could easily 
ish an expanded 
i aimed at more 
esses in an Earth 
of future mvesti- 
a Division in the 
icrogravi ty research. 

and Applications 
research orqan 1 cation 
in MS^C s Space 
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Thu around b<as<=;d imcroqr^ 
foundation tor tho tiionc 
id o»»0t-*riine?ntc5ii r s 3 o it 1 * c Pi 
drop taCiUties and KC-i J 
Dasud program. 


vitv r^-iuarch p rcq i’jhi provides thu 
P r o d t wiiii • In addition t l , cnwor'5 1 

ir 1 vuo tioo 01 on 1 „ s::perin,c*n t: utilizmo 
o 1 1 iui its ^re me iuded m rne around 


The NASri Microqravi ty Program has emorqud tram an early 
period of general concept studtu-s and a tew *i:npl„ den, on- 
btratiun wj; perimt*n ts m apac ? to a niwiturmq area of space 
scieriLe involving a variety of tiiqht research investiqati 
Significant interest in the current NtiSA riicronrav 1 tv Proq 
exists in both the scientific and the industrial research 
communities. Program spu-n^or chip is pro 'idee o< the uffic 
of ^P aLu ' Science^ nfjp i lc_i t^ons (U’cijm; and the uf r ice o 

Commercial Program CUCP > m NhsA Headgear cero . in .dditio 
to inicrogravi ty activities sp^n^rod by u£Ca ar.d uCP, the 
current HbFC mxcr ogru * 1 tv pr-'igrwi.,, includes wort, under the 
Center ^Director s Discretionary Fund Program, the Historic 
blauk Colleges and Ur i vorsi tiu?-- r*rogra», , and tr,u bmuii Bus 
Innovative Research Program. 


ons . 
ram 


ally 

1 ll U S : 


lo Odte approximate ly thirty ir..1i viduai microqravi ty scientific 
pay loads rnanaqed oy nSFC have Deer, flown on Shu tt i e/Space 1 ao 
it.i-as.ions. These payloads have involved a spectrum of instru- 
ment si.ifa and complexities troin simple hand held o: periment 
apparatus to major microqravi c f processing facilities. In 
addition, MSFC has nad a direct involvement in twercy commercia 1 
microqravity payloads flown on the Shuttle. 

Mol-C played the pioneering role in NASA microqravi ty research 
£ investigations in early years of the program, 
should continue to play a leading role in future NASA 
.nicrogravi ty activities. Doth in tne area of scientific 
instruments and flight experiment developments, as well 

of the commercial sector. 


supporting initiatives 


as 


i. 



K' 

■ *■ k i 

Qt 


JS 
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NASm fticroqrav l tv Program 


The MSKC mcrogrruitv fragriu, gn.i iu qo;, Is are enveloped 
witr.in the framework or the over-ail MAS,-, Program. Tne 
uoalo at tne NASA Program were aCutod in tne oocu.nent 
Microgravity Strategic Plan - 1990 as quoted below: 

QiiCoaiTiV.lti Program Mission State me nt 

The mission Of tne program is co utilise tr.e unique charac- 
teristics ot the space environment, primarily the near absence 
of gravity, to e::pana men's knowledge ot physics, cnemistry, 

^ 3 * n< ^ ^ U1CJ Silenced , arid biotechnology; to understand 
** o gravity in materials processing; and, wnere 
possible, to demonstrate the feasibility ot space production ot 
improved materials that have hiqn technological, and posable 
commercial, utility." 


— jTic roqr av i ty P rogr am Goals 


Goa 1 1 . 


Goa 1 2 . 


Goal 3. 


Goal 4. 


Goal 


^® ve j 0|;) _ a comprehensive research program in funda- 
mental sciences, materials science ana diotechna logy 
tor the purpose ot attaining a structured understanding 
ot gravity dependent physical phenomena in both Earth 
and non-Earth cnviranments. " 

Foster the growth ot an in ter Jiscipl innry research 
community, united by shared goals ana resources, to 
conduct research in the space environment. " 

Encourage in tc-rna t ion a 1 cooperation for the purpose 
ot conducting research in the space environment." 

Utili::e a Permanently manned, multi-facility national 
microgravity laboratory in low-Earth orbit to provide 
a long duration, stable microgravity environment." 

“Promote industrial applications ot space research tor 
the development ot new, commercially viable products, 
services, and markets resulting from research in the' 
space environment- M 
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riSFC Hlc r g -q r ^ v_it;/ P ( _c 


ri> 5 al u n G t* . « C tr ! i * tr * i t 


Develop a Center ct £ 
tne Development and £ 
Resource . 


ienca tn^it will i cad t ne Nu Cion in 
p-i 01 t.,tion Ut Mic fud ravitv as a Notional 


MSai’C Mptronrovi ty Prr.qram Go ^ l_- 


GOa 1 1 • 


W *~'"' 3,11 P lis»n a comprehensive program ot research 
lnvastiqationa in ma tor la 1 s science ana oiophysi.es 
to attain an understanding of gravity aepenoent 
physical phenomena. 


Goal a • Exploit the -full c.ipatji 1 1 ties of the Space Shuttle 

«nd Spacelap tor accompl ishinq microqravity investi- 
gations. 


Goal 3. Play a leading role in the planning ana utilisation 

at Space Station Freedom as an international facility 
capaole of effectively supporting microqravi ty research 
investigations ana applications. 

Goal 4. Establish a world class rlicroqravi ty Science 
Operations Center at riSFC. 

Goal 5. Expand the current ground Dased program to support 
the development ct future flignt apparatus and 
feci l i ties . 


Goa 1 S . 


Serve as a focal point for stimulating industrial 
interest and involvement in microgravity r-esearch and 
flight projects. 


* v a \(9» 





◦ 


■ I -rf I L ll LLf uyf a/’i l , ! ' r" O g r «.t ifi 

Priori tlei 


o 

a 

o 

◦ 

o 

a 


Accomplish currently assigned program. 

Continue vigorous ground Dosed research program. 

hstab i i Caputiiiity Oovtilopmen t" line i cem to 
support needed advanced development work tor future 
i* light experiments end tici li ties. 

Adequately define and properly structure future flioht 
development projects. ^ 

i UrS Me.rt ClC,itl0nal Princ Wl Investigator opportunities 
tor MbFu scientists. 

£ f tec ti ve 1 y influence bpuce station accommodations to 
support microgravity investigations. 

Plan and initiate actions to evolve a hicrogravity 
bcience Gp^ration^ C«n tjr 

Ground Control Experiment Laboratory ( uCEL ) 

- Microgravity Data Center, Data Repouitorv, inJ 
Liorary 


^ iCro< 3 r, -' v I Discipline Operation Center (DOC) 


Q 


Continue support of the Office 
activities, stimulate industri 
private sector investments in 


ot Commercial Prog rain 
al interest, and encourage 
specific space activities. 
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riccomp li5h a compr c nen s i v e 
investigations in material 
to attain an und«rs tanaing 
pnysical phenomena. 


program ot research 
science and biophysics 
o r g r a v 1 1 y d e pen d en t 


^ the rtlcro ^«vitv Program has evolved ana matured, the focu-- 
-n'.rSncd 0 ' scientific research in the MSFC program has 

“ PLntd. Tht* current areas of research emphasis at MSFC are 

t“S;T e t itni '\ the Branch lir,es witn the Microqravity Scienc 
-nd ApPllCatl ° ns Division of the Space Science Laooratoo/ 


(e) Electronic and Photonic Materials 
(b) Chemistry and Polymeric Materials 


(c) Biophysic; 


« current area ot research emphasis 
materials is the crystal growth and 
H-vl sem icon due tin q materials witn 
as in-frared detectors. 


i*” 1 Electronics and Photonic 
chi^r dc t(5r i Nation or typo 
application , tor example. 


i he area ot chemistry and polymeri 
increasing attention ot university 
scientists, witn the MSFC proqram 
in organic crystals and thin films 
cations. 


c materials has r^coi vod 
and industrial microqravity 
having a iiomucctnt interest 
-far non-linear optical applx- 


The primary emphasis in the Biophvsi 
Crystal Growth, which is believed to 
early commerc ia 1 development. 


* currently is Protein 

have a high potential tor 


NOTE: A comprehensive treatment of MSFC ' s microqravity 

research activities is contained in tne document 

^oren at the. Mars hall Sjjaco F lxar , t 
Cetera, published in December 199 , 7“^ tS^ip^ 
ui«r.ue acoratory. Tne areas cr research emphasis 

nut inclusive ot all current micro- 
a t MSFC • 


noted above are 
gravity research 


ChifGiW/X PAGC IS 

of , pc*m ^u#i/ry 



Go*-* i 2 


Exploit tne tuli capabiUtit-i of tr.e Spqcc- 
Shuttle and Spuc^Uo ror acconipusninQ micro- 
gravity investigations. 


n^Fc i* responsible cor a program of micr ogravity flight 
investigations on Spaceiao missions. The United States 
Microqravity Laboratory and tne United 'abates nicroqrovi t y 

■ a,3rLe:i currently being prepared tor flight are 
e ic a t=*d o the mi c roar av x ty discipline. flicrogravity ana 
lite sciences investigations will be accommodated on the 
International Microgravity Laboratory mission series. 

Although the Space Shuttle is providing a number ot flight 
oppor turn ties, opportunities are less trequent and t-.nspor- 

Th ti0n h C °^ S t0 ° rblt 1 :,r Cireater ' than envisioned a ■ ■ ade aqo 
The orbital environment is not easily accessible. A 1 1 ' e pe^iLn t 

blt-^- i'f rd wt re t hOUid a ^ 1 u'-ed and thoroughly tested 

be t of e flight. In tne past the Microqravity ProqrG has 

encountered some difficulties resulting from oven- optimistic 
development plans for complex experiments ana facilities. A 

P^Jeit aotimtion phase sr.puid precede initiation of 
deveiopment, including building and testing ot breadboard hard- 
ware where new and cnal longing instrument concepts are involved 
Development projects should be structured to include an appro- 

ar-iUth le ^I 1 °I reserve ^ tar rur.ding, schedule and eng inhering 

. * e required continqenci^ depend on the complexity ana 

sophistication ot tne development ettort. 

m ^ age,T>ent 0 + a Spacel ab mission requires an 
efficient team ettort between the Mission Managers , Mission 

altTl and Lhiet Engineer. Successful management of tne 
development o-f microgravity flight experiment facility 

the U proTe^t/! a,7 ‘ e + + ° r ! between the Froject/Experiment Manager, 
y? ' en bCientiSt and the Lead Engineer. Tne ' 

equirement for this team effort is now well recognized at MSFC 

suppor t + by C * . Ettecttve implementation requires continued 
support by the organizations involved. 
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Seal 3 


Play a leacunq rolo m the planning and utili: 
of bpace Station Freedom as an in tern at ion .4 1 f 
capuDie ot et tec tivo 1 / supporting tfucrogravi ty 
investigations and app l ications. 


a tion 
ac 1 1 1 ty 
resea rc 


h 


The jpace Station Freedom will provide the combined features ot 
hiqh power levels, long Juration on orbit and a i,, tie fac tory 
quality ot microqravity environment to support most invest!— 
ow 1 "! 0 ? 3 " Current microgravity experiments beinq -flown on 
Shu tt 1 e/ Space lab generally will be evolved to tly on tne Space 
Station. 


hlicrogravity materials processing experiments would appear to 
be able to more ettectively utilize the early period ot Space 
tation operations (prior to permanently manned occupancy) than 
bitjined ic» 1 investigations. To achieve ettective use ot the 
Sp^ce Station -facility for microgravity investigations during 
unoccupied periods will require innovation in experiment 
concepts. With the approval at the restructured Space Station 
roqram, it would appear timelv tor M 3 FC to intensity studies 
ot microqravity payioaas tor the Space Station. 


Furthermore, MSFC has 
influencing the Space 
microg rav i ty research 


an important, rale to play for NASA 
Station Freedom accoimnoda tions tor 
investigations and pay ioaos . 


in 
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bOci i 4 


Establish a world elass Microqravity Scionce 
Operations Center at nSFC. 


The Microgravity Sciences Operations Center is envisioned as 
being comprised at three major elements: 

(a) Ground Control Experiment Laboratory i OCEL : 

(b) Microgravity Data Center and Library 

<c) Microgravity Discipline Operations Center (DOC) 

+or Space Station 

The MSFC GCEL area should be upgraded and expanded. Its 
primary purpose is to provide the capability tor providing 
qround controi samples processed in flight experiment hardware 
tor fc Qri Val t nt t facilities potentially could bo used 

h f Pr ° g :™ S SUCh ^ testing, functional 

testing, development testing, etc., os well as for crew 
training. 

Mbfh., particularly tne Program Development Grganiration ana 
bpace Sciences Laboratory, nave accumulated Siam Meant 
microgravity information and establisned data b«ses, including 
publications by microgravity investigators worLo-wide. It , s 
suggested that tne existing information be expanoea into a 
Microgravity Data Center complementary to tne Microgravity 
Discipiine Operations Center (DOC) for Space Station. Flight 

data would be captured ana ultimately archived at the Data 
ben t tsr . 


The Space Station Discipline Operations Centers will be di 
linked to the Space Station Payload Operations Integration 
uenter (PuIC) to be located at MSFC . MSFC is the natural a 
obvious location for the Microgravity Discipline Operations 
Center for Space Station. 


directly 

i nd 
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Eii panel the current; qrnuna oused program to 
support tne Jevelapnient of future i-liqnc 
apparatus and fetc i i x ties . 


This goal is necessary to fill a void in the current ni --^ 
gravity program. Specifically a ''r-,..., r ~. C ,T, - Lur ° - 
^ addition is recommended The “r^n - Kt i ■ +- n 

terminology is adopted from pr^io^usagTin ‘SjL <" 

nTsht a - .^ Viair ; 9 " developmen t of 'future 

flight t? per imen ts and facilities . 

The OSSA Hicroqravitv Program is perceived to hsve a soli 
research founoation Cased op impl emer. tattoo of pel r * 
research proposals from the scientific common i t, The nt 

running'* Su^r^c^ *• 

d^elopmeht «r k to suppirt^ulT f ulnt^}^; 0 ‘naIa 
retain a certain initiative cepsoility to supcTi-I-t ,h“ 

™ z&.'sxz. s - 

Microgravity Program. Examples of capab’ iitv i- i ' J 

initiit-iuac = _ , r '•aOfiDaUty development 

lnitiatiyee and areas that are perceived t-n ha -a 

the following: P 1 M t0 be me 


d 

ved 

er-al 1 
ver- 
vanced 
should 
proqram 
recom- 

mg 

ne 

luce 


( a ) 


High temperature -furnaces 
quenching systems, variaol 
©nts, multiple samples; 


(ampoule design, 
e temperature grad 


i- 


<b) Contactless temperature measurement techniques 
<c> High rate, higr. resolution video systems 
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Serve as a focal point ror stimulating 
interest and involvement in microgravi 
and flight projects. 


industn a 1 
ty research 


The commercial component of NASA's Microgravity Prooram has 
evolved and matured. Early war. in the commercial s^tor^rea 
as pioneered at MsFC dating back to the 1978. A commercial 
out reach program was implemented to acquaint tne industrial 
==„»u„,ty with the pot.nti.al tL pro««in Q 

certain materials. A number of Joint Endeavor Agreements 9 
init Te ? hntCaI ExChAnge A 9 reem ents relating to microgravity 

Proq^ams V TncpT re Slgn * d " ith industry. An Office of Commercial 
Th« ni^T x r established in 1984 by NASA Headquarters . 
t-hrn° + h Commercial Programs now implements its program 

Th r?n- thS CSntBrS f ° r C °mmercial Development of Space ?CCD3> 
rhe LCDs bring together industry, universities and government 
research interests in a synergetic environment. Six of the 
current is uuDS are dedicated to microgravi ty . Several of the 
other uCDS are also involved in micrcgravity project- Mi-rn- 

Com me r c i a * "p r og r am ^ rGcess “ n ^ - significant to * NASA ' s 


The liSFu Program Development Dire< 
role in supporting and 


uorate has played a significant 
. , . . , implementing GCP activities. It appears 

will Jome f^om e ih percenta 9 e ° + s **<=e Station experiments 

will come from the commercial sector, with a majority of such 

Jhould m c2nt Payl ° adS e,7 ' phasizin( 5 microgravi ty research. MSFC 
should continue to provide support to the Office of 
ac ti vi ties . 


Commercial 
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ATTACHMENT 6 


The MSFC Microgravitv 
Strategic Plan 


Prepared by 

The Center for Space and Advanced Technology 
In Fulfillment of Contract NAS 8-38669 


15 April 1991 



Preface 


The current MSFC Microgravity Program evolved from innovative thinking and 
planning done at MSFC in the late 1960’s. These early visions by MSFC led 
directly to the establishment of the NASA Materials Processing in Space 
Program. Program focus in early years was strongly toward applications, 
specifically aimed at producing unique products on orbit. 

Early flight experiments indicated that effects governing processes in low gravity 
are often subtle and easily overlooked. This led NASA to establish an expanded 
groundbased program including research aimed at more thoroughly 
characterizing specific processes in an Earth gravity environment to guide the 
course of future investigations in space. The current NASA Microgravity 
Program has emerged from an early period of general concept studies and a few 
simple demonstration experiments in space to a maturing area of space science 
involving a variety of flight research investigations. 

To date approximately 30 individual microgravity scientific payloads managed by 
MSFC have been flown on Shuttle/Space lab missions. These payloads have 
involved a spectrum of instrument sizes and complexities from simple hand held 
experiment apparatus to major microgravity processing facilities. In addition, 
MSFC has had a direct involvement in 20 commercial microgravity payloads 
flown on the Shuttle. A vigorous development program of future microgravity 
experiments is underway at MSFC, leading the way forward to the Space Station 
era. 

MSFC provided the pioneering role in NASA microgravity research and flight 
investigations in early years of the program. MSFC will continue to play a 
leading role in future NASA microgravity activities, both in the area of scientific 
research and flight experiment development, as well as supporting initiatives of 
the commercial sector. 






Develop a Center of Excellence that will lead the Nation in the 
Development and Exploitation of Microgravity as a National 

Resource. 



Goal 1. Accomplish a comprehensive program of research 

investigations in materials science and biophysics to attain 
an understanding of gravity dependent physical phenomena. 


Goal 2. Continue an active program of development of microgravity 
flight experiments and multi-user processing facilities. 

Goal 3. Exploit the full capabilities of the Space Shuttle, Spacelab, 
and Space Station Freedom and effectively utilize available 
commercial carriers and free flyer opportunities for 
microgravity flight investigations. 

Goal 4. Establish a preeminent Microgravity Development Complex 

at MSFC, including (a) Ground Control Experiment Laboratory 
(GCEL), (b) Microgravity Data Center and Library, and 
(c) Microgravity Discipline Operations Center. 

Goal 5. Serve as a focal point for stimulating industrial interest 
and involvement in microgravity research and flight 
projects. 
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Discussion of Goals 

of the 

MSFC Microgravitv Program 


3 



Goal l 


Accomplish a comprehensive program of research investigations in 
materials science and biophysics to attain an understanding of gravity 

dependent physical phenomena. 

As the Microgravity Program has evolved and matured, the focus of areas of 
scientific research in the MSFC program has sharpened and is directed to specific 
ground based and flight research investigations. Research emphasis in the 
Electronics and Photonic Materials area is the crystal growth and characterization 
of type H-VI semiconducting materials with application, for example, as infrared 
detectors. 

The area of Chemistry and Polymeric Materials is recognized as an increasingly 
important area of interest for university and industrial microgravity scientists. 
The MSFC program will continue to develop and provide necessary critical 
expertise in Organic Crystal Growth and thin films for non-linear optical 
applications. 

MSFC will continue to lead and expand its emphasis in the Biophysics area of 
Protein Crystal Growth, which has high potential leading to early development of 
products of great interest to biomedical researchers and pharmaceutical 
companies. 

Diligent efforts will continue to be made to enable the selection of MSFC 
scientists for Principal Investigator roles for the Microgravity Right Program 
and for groundbased research investigations. MSFC scientists will continue and 
enhance their excellent record of microgravity research publications. Retention 
and recruitment of highly qualified microgravity scientific talent will receive 
high priority. 


4 



Goal 1 


Continue an active program of development of microgravity flight 
experiments and multi-user processing facilities. 

The future microgravity flight program will be based on the foundation being 
laid by the ground based programs. The orbital flight program will be one of an 
orderly progression, typically evolving from laboratory research; to experiments 
in drop facilities, KC-135 aircraft flights, or sounding rocket flights; to 
experiments on-orbit. Orbital experiments may also follow a progression, e.g., 
from glovebox experiments, to more elaborate demonstration experiments, to 
multi-user processing apparatus. 

A ’’Capability Development” budget item will be requested in support of 
microgravity flight project activities. This will assure that the necessary 
technology is available for supporting future flight programs. 

Thorough project definition phases will precede initiation of design and 
development. The building and testing of breadboard hardware will be 
emphasized where new and challenging instrument concepts are involved. 
Development projects will be structured to include an appropriate level of 
reserves for funding, schedule and engineering growth. 
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Goal 3 


Exploit the full capabilities of the Space Shuttle , Spacelab, and Space 
Station Freedom and effectively utilize available commercial carriers 
and free flyer opportunities for microgravity flight investigations. 

The Space Transportation System (STS) is providing a number of flight 
opportunities, however, access to space is less frequent and transportation costs 
are far greater than envisioned a decade ago. MSFC is dedicated to continue a 
quest to identify and design new carrier systems to improve access to space while 
frilly utilizing all current systems such as Shuttle, Spacelab and Space Station 
Freedom. The goal of MSFC is to provide such capabilities very effectively and 
timely while maintaining a strong awareness to safety and mission success. New 
carrier systems sponsored by the commercial sector will be evaluated and utilized 
fully to meet the Microgravity Program goals and expectations. 

MSFC will take a lead role in providing overall management and integration 
support to the Office of Space Science and Applications (OSSA) in the area of 
Space Station Science Utilization Management. The evolutionary development of 
investigator driven multi-user, facility class hardware for microgravity 
experiments for Spacelab, Spacelab transition and Space Station will be 
vigorously pursued. 
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Gflal 4 


Establish a preeminent Microgravity Development Complex 

at MSEC 

(A) Ground Control E xperiment Laboratory (GCEL) 

The MSFC GCEL area will be upgraded and expanded. Its primary purpose will 
be to provide ground control samples processed in flight experiment hardware or 
equivalent. Also, the GCEL facilities will be used for other test programs such as 
breadboard testing, functional testing, development testing, etc., as well as for 
crew training. 

(B) Micrograv itv Data Center and Library 

The Microgravity Program has accumulated significant microgravity information 
and established databases worldwide. Such information will be gathered, 
catalogued and made available in a Microgravity Data Center, complementary to 
the Microgravity Discipline Operations center (DOC) for Space Station. Flight 
data will also be archived at the Data Center. 

(C) Microgravitv Disciplin e Operations Center 

A Space Station Microgravity Discipline Operations Center will be developed at 
MSFC and directly linked to the Space Station Payload Operations Integration 
Center (POIC) also located at MSFC. This Microgravity Discipline Operations 
Center for Space Station will direct all microgravity science operations on Space 
Station. 
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Goal 5 


Serve as a focal point for stimulating industrial interest and 
involvement in microgravity research and flight projects 

The commercial component of NASA's Microgravity Program is continuing to 
evolve and grow with significant expectations. In support of the Office of " 
Commercial Program and utilizing die established Centers for Commercial 
Development of Space, MSFC will bring together industry, universities and 
government research interests in a synergistic environment to promote new 
products, processes and materials for the private sector. 

MSFC will continue to play a leading role in stimulating and facilitating 
commercial microgravity projects while maintaining a strong sensitivity to the 
commercial industry's need for quick and easy access to space. 
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